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(54) SEMICONDUCTOR LIGHT EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce unevenness in chromaticity 
by improving an emission spectrum of a semiconductor light 
emitting device. 

SOLUTION: A fluorescent layer (10) provided on a circumference of 
a semiconductor light emitting element (4) contains one or more 
types of a phosphor (9) excited by near ultraviolet light to be 
emitted from the element (4) to emit light having a wavelength 
different from that of the light emitted from the element (4) and a 
transparent polymetalloxan gel solidified from a liquid-like ceramic 
coating agent containing a metalloxan bond as a main body. Since 
the emission spectrum of the near ultraviolet light generated from 
the element (4) has a very sharp peak and high sharpness, the near 
ultraviolet light of the element (4) is wavelength-converted by the 
layer (10). Thus, a bright color having a sharp emission spectrum 
can be expressed as compared with a conventional semiconductor 
light emitting device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] wiring of a pair — a conductor and this wiring of a pair — with the cup section formed in one edge of a 
conductor said cup circles are pasted — having — and said wiring — with the semi-conductor light emitting device 
which is electrically connected to a conductor and generates near-ultraviolet light In semi-conductor luminescence 
equipment equipped with the transparent closure object which covers one edge and fluorescence layer of a 
conductor the fluorescence layer prepared in the perimeter of said semi-conductor light emitting device, said semi- 
conductor light emitting device and a bonding wire, and wiring — Said fluorescence layer is excited by the near- 
ultraviolet light irradiated from said semi-conductor light emitting device, and contains the fluorescent substance 
more than a kind which emits the light of the luminescence wavelength of said semi-conductor light emitting device, 
and different wavelength. Said fluorescent substance layer is semi-conductor luminescence equipment 
characterized by consisting of transparent poly meta ROKISANGERU which solidified the liquefied ceramic-coating 
agent which makes meta-ROKISAN association a subject. 

[Claim 2] Said semi-conductor light emitting device is semi-conductor luminescence equipment according to claim 1 
which generates the near ultraviolet ray of 365nm - 400nm of emission peak wavelengths which have a gallium 
nitride system compound semiconductor layer. 

[Claim 3] Said fluorescence layer is semi-conductor luminescence equipment according to claim 1 or 2 which covers 
the perimeter of said semi-conductor light emitting device. 

[Claim 4] Said fluorescence layer is semi-conductor luminescence equipment according to claim 1 or 2 formed in 
the inside of said cup section. 

[Claim 5] Semi-conductor luminescence equipment given in claims 1 and 2 by which the light-scattering layer which 
mixes the light generated from said semi-conductor light emitting device and the light in which wavelength 
conversion was carried out by said fluorescence layer was prepared in said cup circles, or any 1 term of 4. 
[Claim 6] Said light-scattering layer is semi-conductor luminescence equipment according to claim 5 which solidifies 
said ceramic-coating agent which mixed the transparence resin or the ceramic powder which mixed ceramic powder, 
and is formed. 

[Claim 7] Said ceramic-coating agent is semi-conductor luminescence equipment given in any 1 term of claims 1-6 
which are the liquefied sols which made the subject the metallic-oxide polymer obtained by carrying out hydrolysis 
condensation polymerization of inorganic and the organic complex which embellished a part of functional group of 
the single metal alkoxide which consists of a single metallic element, the compound metal alkoxide which consists of 
two or more metallic elements, a single metal alkoxide, or a compound metal alkoxide, and introduced the organic 
resin monomer. 

[Claim 8] Said ceramic-coating agent is semi-conductor luminescence equipment given in any 1 term of claims 1-6 
which are the liquefied sols which make polysilazane a subject. 

[Claim 9] Said ceramic-coating agent is semi-conductor luminescence equipment given in any 1 term of claims 1-6 
which are the liquefied sols which make a subject the compound ultrafine particle-like metallic oxide which consists 
of the single ultrafine particle-like metallic oxide or two or more metallic elements which consist of the single 
metallic element which has the diameter of about 5nm - 50nm generated by the flame hydrolysis which burns the 
mixture of gas of metal chloride gas and hydrogen, and oxygen at an elevated temperature. 

[Claim 10] The adhesives which paste up said semi-conductor light emitting device on said cup section are semi- 
conductor luminescence equipment given in any 1 term of claims 1-9 which are the light transmission nature 
inorganic system adhesives which use as a start raw material the light transmission nature paste which mixed light 
transmission nature ceramic powder to the thermosetting organic resin which consists of the thermosetting 
conductive paste which consists of the 1 acidity-or-a I ka I in ity epoxy resin which mixed minute foil, and a 1 acidity- 
or-alkalinity epoxy resin, said metal alkoxide, or said ultrafine particle-like metallic oxide. 

[Claim 11] Said closure object is semi-conductor luminescence equipment given in any 1 term of claims 1-10 which 
consist of inorganic [ which embellished a part of functional group of the organic resin which has light transmission 
nature, or said metal alkoxide, and introduced the organic resin monomer ], or an organic complex polymer. 
[Claim 12] Said closure object is semi-conductor luminescence equipment given in any 1 term of claims 1-11 
containing an ultraviolet ray absorbent. 



[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeju 2006/05/29 



1/ O 



* [VIQTICPS * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to semi-conductor luminescence equipment, especially the semi- 
conductor luminescence equipment which carries out wavelength conversion and emits to the light the near- 
ultraviolet light irradiated from a semi-conductor light emitting device outside. 
[0002] 

[Description of the Prior Art] The conventional fluorescent substance wavelength conversion semi-conductor 
luminescence equipment shown in drawing 6 wiring of a pair — a conductor (1 2) and wiring of a pair — with the cup 
section (3) prepared in one edge of a conductor (1 2) wiring of the semi-conductor light emitting device (4) which 
fixed at the pars basilaris ossis occipitalis of the cup section (3), a semi-conductor light emitting device (4), and a 
pair — with the bonding wire (6 7) which connects a conductor (1 2) Coating which consists of the resin containing 
the fluorescent substance (9) which fills the inside of the cup section (3) and covers a semi-conductor light emitting 
device (4) (11), wiring of a pair — it has the mold member (12) which consists of the transparence resin which 
covers one edge, cup section (3), semi-conductor light emitting device (4). bonding wire (6 7), and coating (1 1) of a 
conductor (1 2). 

[0003] A semi-conductor light emitting device (4) is a semi-conductor light emitting device of the blue system which 
consists of the GaN system compound semiconductor which peak wavelength is in 400nm - 530nm, and has a - 
monochromatic emission spectrum. A fluorescent substance (9) is expressed with chemical formula (RE1-xSmx) 3 
(AlyGa1-y)5012:Ce, and as being chosen from Y and Gd, 0<=x<1, 0<=y<=1, and RE are kinds as it is few. A 
fluorescent substance (9) is excited by the light emitted from a semi-conductor light emitting device (4), and emits 
light by the spectrum broad from a blue region to a red region as with a peak of a yellow region. On these 
specifications, a fluorescent substance (9) is written as a "YAG:Ce system fluorescent substance." 
[0004] After mixing the powder of a YAG:Ce system fluorescent substance (9) to transparence resin, for example, 
pouring transparence resin into the cup section (3) using approaches, such as dispensing and PURIDIPPU, coating 
(1 1) carries out heat hardening of the transparence resin, and is formed. Although a part of luminescence 
component irradiated from a semi-conductor light emitting device (4) is absorbed with the YAG:Ce system 
fluorescent substance (9) under coating (1 1) and it is changed into the luminescence component of a YAG:Ce 
system fluorescent substance (9) with the semi-conductor luminescence equipment shown in drawing 6 The 
remainder of the luminescence component irradiated from a semi-conductor light emitting device (4) In order not to 
carry out incidence to a YAG:Ce system fluorescent substance (9) but to penetrate coating (11), the light emitted 
to the exterior of semi-conductor luminescence equipment turns into light to which color mixture of the 
luminescence component of a YAG:Ce system fluorescent substance (9) and the transmitted light component of the 
semi-conductor light emitting device (4) of a blue system was carried out. 

[0005] Moreover, since the light of a semi-conductor light emitting device (4) and the light of a YAG:Ce system 
fluorescent substance (9) have the relation of the complementary color which sandwiches the white point of xy 
chromaticity diagram, if the concentration of the YAG:Ce system fluorescent substance (9) under coating (11) and 
the injection rate to the cup section (3) of coating (1 1) are appropriately controlled by the semi-conductor 
luminescence equipment shown in drawing 6 , the white light with the emission spectrum of a broadband can be 
emitted outside. Drawing 7 shows an example of the emission spectrum of the semi-conductor luminescence 
equipment shown in drawing 6 . It is strong to a mechanical shock, there is little generation of heat, and its high- 
voltage drive is unnecessary, and it does not generate a RF noise, but the semi-conductor luminescence equipment 
which emits the white light compared with the conventional sources of luminescence, such as an incandescent lamp 
which is a source of the bulb type white light, hot cathode fluorescence tubing, and cold-cathode fluorescence 
tubing, has a long life, has the advantage which was [ be / it / environment-friendly ] excellent without mercury, and 
is expected especially as a source of the next-generation solid state white light. 

[0006] However, to conventional semi-conductor luminescence equipment with the outstanding advantage, since 

many problems are in coincidence, various trouble arises in the manufacture and application 

[0007] 

[Problem(s) to be Solved by the Invention] When using it for the light sources for displays, such as a transparency 
mold color liquid crystal display with which a sharp emission spectrum is demanded, for example, since color purity 
is bad, the first problem which accompanies conventional semi-conductor luminescence equipment is in the fault 
which cannot display skillful color. That is, in the transparency mold color liquid crystal display, three-wave cold 
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cathode fluorescence tubing which usually has a sharp emission spectrum is used as a source of the white light. 
Drawing 8 shows an example of the emission spectrum of three-wave cold cathode fluorescence tubing. The 
transparency spectrum of the three-primary-colors color filter of the blue which constitutes each pixel of a 
transparency mold color liquid crystal display, green, and red is not sharp, and only in the transparency property of a 
color filter, since the high color expression of color purity is not expectable, three-wave cold cathode fluorescence 
tubing is used for the source of the white light of a transparency mold color liquid crystal display. A transparency 
spectrum has the transparency spectrum of a quite broad wavelength field so that clearly from drawing 9 which 
shows an example of the transparency spectrum of a color filter. Therefore, in a transparency mold color liquid 
crystal display, in order that the transmitted light spectrum of the three primary color each pixel of blue, green, and 
red may be determined by the emission spectrum of three-wave cold cathode fluorescence tubing in practice and 
may prevent mixing of other 2 primary-color components (for example, green and blue) to a 1 -pixel transmitted light 
spectrum (for example, red), a color filter has only the role which shades in the rough range. 
[0008] However, that there is no other way but to transmitted light determine [ of each pixel used for a 
transparency mold color liquid crystal display / of a color filter / transparency ] since the source of the white light 
of conventional semi-conductor luminescence equipment has the very broad emission spectrum of a YAG:Ce 
system fluorescent substance (9), since color purity cannot express bad skillful color even if it constitutes a display, 
conventional semi-conductor luminescence equipment does not fit the source of the white light of a transparency 
mold color liquid crystal display. 

[0009] the concentration of the fluorescent substance (9) with which the second problem produced to conventional 
semi-conductor luminescence equipment is mixed during the injection rate of coating (1 1), and coating (11) — the 
cup section — ( — the difficulty generated with [ big ] a color tone rose is in the luminescent color as the whole 
indicating equipment which becomes uneven at every 3) and consists of much semi-conductor luminescence 
equipments. In case conventional semi-conductor luminescence equipment is manufactured, the semi-conductor 
light emitting device (4) of a blue system is fixed at the pars basilaris ossis occipitalis of the cup section (3), 
optimum dose mixing of the powder of a YAG:Ce system fluorescent substance (9) is carried out at liquefied 
transparence resin, heat hardening of the transparence resin of optimum dose is poured in and carried out to the 
cup section (3) by approaches, such as dispensing or PURIDIPPU, and coating (1 1) is formed. Usually, it is difficult 
to pour in the transparence resin of a constant rate correctly into the cup section (3) which has about about 
1/10,000 cc and the very minute volume. Moreover, the YAG:Ce system fluorescent substance (9) with about 4.8- 
4.9 and very large specific gravity tends to sediment within dispensing or PURIDIPPU equipment, consequently, the 
injection rate of coating (11) and the concentration of the YAG:Ce system fluorescent substance (9) under coating 
(11) — the cup section — ( — it becomes uneven at every 3), the balance of the amount of blue transmitted lights 
of a semi-conductor light emitting device (4) and the amount of luminescence of a YAG:Ce system fluorescent 
substance (9) collapses, and it increases with [ of synchrotron orbital radiation ] a color tone rose as the whole 
indicating equipment. As shown in drawing 10 , the chromaticity of conventional semi-conductor luminescence 
equipment is large with a color tone rose, when semi-conductor luminescence equipment conventional with the 
indicating equipment of the structure which turns on two or more luminescence equipments which are broadly 
distributed from a blue region to a yellow region centering on a white region, and which were sake [ equipments ] for 
example, juxtaposed is used, and the problem to which display grace falls arises. 

[0010] The third problem accompanying conventional semi-conductor luminescence equipment is in the point which 
produces big color tone nonuniformity in the synchrotron orbital radiation to each angle-of-beam-spread direction 
from a side face to a transverse plane. Since the viscosity of the resin which constitutes coating (11) falls greatly 
over long duration comparatively in case heat hardening of the coating (1 1) poured into the cup section (3) is carried 
out, the YAG:Ce system fluorescent substance with large specific gravity (9) sediments in coating (11), and is 
deposited on the pars basilaris ossis occipitalis of the cup section (3), and a semi-conductor light emitting device 
(4). 

[0011] Drawing 1 1 is the fragmentary sectional view of the conventional semi-conductor luminescence equipment in 
which the sedimentation condition of a YAG:Ce system fluorescent substance (9) is shown. Although the 
synchrotron orbital radiation from the pars basilaris ossis occipitalis of the cup section (3) with the high 
concentration of the YAG:Ce system fluorescent substance (9) which sedimented, and a blue system semi- 
conductor light emitting device (4) top face wears the yellow taste, the synchrotron orbital radiation from the blue 
system semi-conductor light emitting device (4) side face where the concentration of a YAG:Ce system fluorescent 
substance (9) is low wears blueness. For this reason, if the synchrotron orbital radiation of conventional semi- 
conductor luminescence equipment is projected on a wall surface etc., the color tone nonuniformity of the shape of 
a ring located in a line in order of yellow, blue, and yellow toward the outside from the core of synchrotron orbital 
radiation is observable. It follows, for example, if conventional semi-conductor luminescence equipment is used for 
the application of the back light which expands and displays synchrotron orbital radiation, color tone nonuniformity 
will serve as a low grace display greatly. 

[0012] The fourth problem derived to conventional semi-conductor luminescence equipment is in the point that the 
color tone nonuniformity which is the color tone rose and the third problem which are the second problem is 
amplified inevitably. If there are many the concentration or the injection rates of a YAG:Ce system fluorescent 
substance (9) in case the light to which color mixture of the luminescence component of a YAG:Ce system 
fluorescent substance (9) and the transmitted light component of a blue system semi-conductor light emitting 
device (4) was carried out is emitted outside for example Although the rate in which the light emitted from the blue 
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sys*esn semi-conductor light emitting device (4) carries out incidence to a YAGrCe system fluorescent substance 
(9) becomes large and luminescence of a YAG:Ce system fluorescent substance (9) increases, as for the 
synchrotron orbital radiation of the blue system semi-conductor light emitting device (4) which penetrates coating 
(1 1) to coincidence, only the part decreases. On the contrary, if there are few the concentration or the injection 
rates of a YAG:Ce system fluorescent substance (9), the synchrotron orbital radiation of the blue system semi- 
conductor light emitting device (4) which penetrates coating (1 1) will increase. Thus, as for the luminescence 
component of a YAG:Ce system fluorescent substance (9), and the transmitted light component of a blue semi- 
conductor light emitting device (4), if one side increases, another side has the relation which decreases relatively. 
Therefore, with conventional semi-conductor luminescence equipment, if it changes even when the injection rate of 
coating (1 1) and the concentration of the fluorescent substance (9) under coating (11) are slight, the color tone of 
the synchrotron orbital radiation generated by color mixture will be changed sharply. Thus, while the luminescence 
component of a semi-conductor light emitting device (4) is the excitation light of a YAG:Ce system fluorescent 
substance (9), it cannot fully employ the advantage efficiently with conventional semi-conductor luminescence 
equipment because of the principle of operation which becomes the component of color mixture light. 
[0013] In short, conventional semi-conductor luminescence equipment must solve the following problem. 
[1] When using it for the light source of the display with which a sharp emission spectrum is demanded, color purity 
cannot express bad skillful color. 

[2] With the uneven concentration of the injection rate of coating (11), and the fluorescent substance (9) under 
coating (11), it is generated with [ big ] a rose in the luminescent color tone of the whole indicating equipment. 
[3] The color tone nonuniformity of the luminescent color to each angle-of-beam-spread direction from a side face 
to a transverse plane is large. 

[4] It is easy to be amplified with a color tone rose from the problem on the principle of operation. 
[0014] Then, a color expression sharp [ an emission spectrum ] and skillful is possible, and this invention aims at 
offering little semi-conductor luminescence equipment with a chromaticity rose. Moreover, this invention aims at it 
being long lasting, and being able to operate and offering environment-friendly semi-conductor luminescence 
equipment without mercury. Furthermore, it is strong to a mechanical shock, there is little generation of heat, the 
high voltage is unnecessary, and this invention aims at offering the semi-conductor luminescence equipment which 
does not generate a RF noise. 
[0015] 

[Means for Solving the Problem] the semi-conductor luminescence equipment by this invention — wiring of a pair - 
- a conductor (1 2) and wiring of a pair — with the cup section (3) formed in one edge of a conductor (1 2) it pastes 
up in the cup section (3) — having — and wiring — with the semi-conductor light emitting device (4) which is 
electrically connected to a conductor (1 2) and generates near-ultraviolet light the fluorescence layer (10) prepared 
in the perimeter of a semi-conductor light emitting device (4), a semi-conductor light emitting device (4) and a 
bonding wire (6 7), and wiring — it has the transparent closure object (8) which covers one edge and fluorescence 
layer (10) of a conductor. A fluorescence layer (10) contains the fluorescent substance (9) more than a kind which 
emits the light of wavelength which is excited by the near-ultraviolet light irradiated from a semi-conductor light 
emitting device (4), and is different from luminescence of a semi-conductor light emitting device (4). Moreover, a 
fluorescence layer (10) consists of transparent poly meta ROKISANGERU which solidified the liquefied ceramic- 
coating agent which makes meta-ROKISAN association a subject. By carrying out wavelength conversion of the 
near-ultraviolet light of a semi-conductor light emitting device (4) in a fluorescence layer (10) with a very sharp 
peak, since acutance is high, compared with conventional semi-conductor luminescence equipment, a color 
expression sharp [ an emission spectrum ] and skillful is possible for the emission spectrum of near-ultraviolet light 
generated from a semi-conductor light emitting device (4), and there are with a chromaticity rose. [ few ] Moreover, 
since the fluorescent substance (9) of the plurality excited by the near-ultraviolet light of a semi-conductor light 
emitting device (4) is mixable into a fluorescence layer (10), the fluorescent substance (9) corresponding to the 
property of requests, such as an emission spectrum, can be chosen. In order to use poly meta ROKISANGERU with 
high ultraviolet-rays resistance for the fluorescence layer (10) which encloses a fluorescent substance (9), 
degradation does not occur in a fluorescence layer (10), but mechanical strengths, such as an impact, improve. 
Moreover, if a fluorescent substance (9) with a spectrum with sharp blue, green, and red is combined, the source of 
the white light which can express the skillful color which was excellent in color purity is realizable. Since it is hardly 
checked by looking by the observer but the color tone of synchrotron orbital radiation is determined only of the 
luminescence component of a fluorescent substance (9) in order to excite a fluorescent substance (9) by near- 
ultraviolet light even when the injection rate and concentration of a fluorescent substance (9) are uneven, it does 
not happen with [ of a color tone ] a rose. 

[0016] With the gestalt of operation of this invention, a semi-conductor light emitting device (4) generates the near 
ultraviolet ray of 365nm - 400nm of emission peak wavelengths which have a gallium nitride system compound 
semiconductor layer. Since the perimeter of a semi-conductor light emitting device (4) is covered with the 
fluorescence layer (10) prepared in the inside of the cup section (3), after all the light generated from a semi- 
conductor light emitting device (4) passes a fluorescence layer (10), they is emitted outside through a closure object 
(8). 

[0017] Since the light-scattering layer (13) which mixes the light generated from a semi-conductor light emitting 
device (4) and the light in which wavelength conversion was carried out by the fluorescence layer (10) is prepared in 
the cup section (3), mixing of sufficient light is performed by the light-scattering layer (1 3). A light-scattering layer 
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(13) solidtfies'the ceramic-coating agent which mixed the transparence resin or the ceramic powder which mixed 
ceramic powder, and is formed. A ceramic-coating agent is a liquefied sol which makes a subject the liquefied sol 
which made the subject the metallic-oxide polymer obtained by carrying out hydrolysis condensation polymerization 
of inorganic and the organic complex which embellished a part of functional group of the single metal alkoxide which 
consists of a single metallic element, the compound metal alkoxide which consists of two or more metallic elements, 
a single metal alkoxide, or a compound metal alkoxide, and introduced the organic resin monomer, or polysilazane. 
[0018] A ceramic-coating agent is a liquefied sol which makes a subject the compound ultrafine particle-like metallic 
oxide which consists of the single ultrafine particle-like metallic oxide or two or more metallic elements which 
consist of the single metallic element which has the diameter of about 5nm - 50nm generated by the flame 
hydrolysis which burns the mixture of gas of metal chloride gas and hydrogen, and oxygen at an elevated 
temperature. 

[0019] The adhesives (5) which paste up a semi-conductor light emitting device (4) on the cup section (3) are the 
light transmission nature inorganic system adhesives which used as the start raw material the light transmission 
nature paste, metal alkoxide, or ultrafine particle-like metallic oxide which mixed light transmission nature ceramic 
powder to the thermosetting organic resin which consists of the thermosetting conductive paste which consists of 
the 1 acidity- or-alkalinity epoxy resin which mixed minute foil, and a 1 acidity-or-alkalinity epoxy resin. A closure 
object (8) consists of inorganic [ which embellished a part of functional group of the organic resin which has light 
transmission nature, or a metal alkoxide, and introduced the organic resin monomer ], or an organic complex 
polymer. A closure object (8) may contain an ultraviolet ray absorbent. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the semi-conductor luminescence equipment 
by this invention is explained about drawing 1 - drawing 4 . Drawing 1 shows the fragmentary sectional view of the 
gestalt of the first operation by the semi-conductor luminescence equipment by this invention, the semi-conductor 
luminescence equipment of this example — wiring of a pair — a conductor (1 2) and wiring of a pair — with the cup 
section (3) formed in one edge of a conductor (1 2) The semi-conductor light emitting device pasted up with 
adhesives (5) in the cup section (3) (4), the first electrode of a semi-conductor light emitting device (4) and the 
second electrode, and wiring of a pair — with the bonding wire (6 7) which connects one edge of a conductor (1 2) 
the fluorescence layer (10) prepared in the perimeter of a semi-conductor light emitting device (4), a semi- 
conductor light emitting device (4) and a bonding wire (6 7), and wiring — it has the transparent closure object (8) 
which covers one edge and fluorescence layer (10) of a conductor (1 2). A fluorescence layer (10) consists of 
transparent poly meta ROKISANGERU which solidified the liquefied ceramic-coating agent which makes meta- 
ROKISAN association a subject, including the fluorescent substance (9) more than a kind which emits the light of 
wavelength which is excited by the near-ultraviolet light irradiated from a semi-conductor light emitting device (4), 
and is different from the luminescence wavelength of a semi-conductor light emitting device (4). 
[0021] A semi-conductor light emitting device (4) is constituted by the InGaN system semi-conductor light emitting 
device which generates the near-ultraviolet light of 390nm of emission peak wavelengths. A semi-conductor light 
emitting device (4) is a near-ultraviolet semi-conductor light emitting device whose emission peak wavelength which 
has gallium nitride system compound semiconductor layers formed by single crystal grown methods, such as 
epitaxial growth, on ceramic substrates, such as semi-conductor substrates, such as SiC, or sapphire, such as 
InGaN and GaN, is 365nm - 400nm. 

[0022] A fluorescence layer (10) mixes three sorts of fluorescence ingredients, blue, green, and red, by the 
predetermined ratio to the ceramic-coating agent which uses a metal alkoxide as a start raw material, forms 
mixture, and is formed by applying and stiffening mixture in the cup section (3) to which the semi-conductor light 
emitting device (4) was fixed. Three sorts of fluorescence ingredients which constitute a fluorescent substance (9) 
are mixed by the predetermined ratio which generates the white light. 

[0023] A fluorescence layer (10) consists of poly meta ROKISANGERU which solidified the liquefied ceramic-coating 
agent which makes a subject meta-ROKISAN association (M-O-M association, M: metal), including the fluorescent 
substance (9) more than a kind which emits the light of wavelength which is excited by the near-ultraviolet light 
irradiated from a semi-conductor light emitting device (4), and is different from luminescence of a semi-conductor 
light emitting device (4). Poly meta ROKISANGERU has light transmission nature to the near-ultraviolet light 
irradiated from a semi-conductor light emitting device (4), and has thermal resistance and ultraviolet-rays 
resistance. Therefore, as a component of the fluorescence layer (10) of the semi-conductor luminescence 
equipment of this invention, it is the optimal. 

[0024] A ceramic-coating agent processes a metallic-oxide polymer into the liquefied sol made into a subject by the 
approach of showing start raw materials, such as a metal alkoxide, polysilazane, and an ultrafine particle-like metallic 
oxide, below, respectively. 

[0025] it comes out, and it is chemical formula M(OR) n, M:metal, Ralkyl group, and the organometallic compound 
expressed, for example, a metal alkoxide is the single metal alkoxide which consists of single metallic elements, such 
as silicon, aluminum, titanium, and a zirconium, or a compound metal alkoxide which consists of two or more metallic 
elements. Moreover, it is also possible to use inorganic and the organic complex which embellished a part of 
functional group of a metal alkoxide, and introduced the organic resin monomer. 

[0026] A metal alkoxide is distributed to solvents, such as alcohol, and if water and the catalyst of a minute amount 
are dropped and it mixes, the hydrolysis condensation reaction shown with the following chemical formula will be 
produced. 
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M(OF» n+xH2"0->M(0H)x(0R) n-x+xROH(-M-0H)+(H-O-M)->(-M-O-MH^ 

[0027] The liquefied sol which changed into the condition that the polymer of a metallic oxide distributed to the 
solvent when the reaction was stopped on the way, by the above-mentioned reaction although the polymer of a 
metallic oxide arose in the solvent is obtained, and it can use as a ceramic-coating agent. 

[0028] Polysilazane is the inorganic compound which made chemical formula-SiH2-NH- basic structure, introduces 
ammonia into the complex of dichlorosifane and a pyridine, and is compounded. The liquefied sol which diluted 
polysilazane with suitable solvents, such as a xylene, can be used as a ceramic-coating agent 
[0029] An ultrafine particle-like metallic oxide is the single ultrafine particle-like metallic oxide which consists of 
single metallic elements, such as silicon, aluminum, titanium, and a zirconium, or a compound ultrafine particle-like 
metallic oxide which consists of two or more metallic elements, and is metallic-oxide pulverized coal whose diameter 
generated by the flame hydrolysis which burns the mixture of gas of metal chloride gas and hydrogen, and oxygen at 
an elevated temperature is about 5nrn - 50nm. Solvents, such as alcohol, are made to distribute an ultrafine 
particle-like metallic oxide, and if water is dropped and it mixes, a liquefied sol is obtained and it can use as a 
ceramic-coating agent. 

[0030] After mixing a powder— like fluorescent substance (9) to a ceramic— coating agent, pouring into the cup 
section (3) which the semi-conductor light emitting device (4) pasted up with adhesives (5) beforehand by 
approaches, such as dispensing and PURIDIPPU, leaving it in air and volatilizing a solvent, heat hardening of the 
fluorescence layer (10) of the first semi-conductor luminescence equipment by this invention is carried out, and it is 
formed. Moreover, the fluorescence layer (10) of the second semi-conductor luminescence equipment by this 
invention mixes a powder-like fluorescent substance (9) to a ceramic-coating agent, and after applying to the inside 
of the cup section (3) thinly, leaving it in air and volatilizing a solvent by approaches, such as dispensing and 
PURIDIPPU, heat hardening of it is carried out and it is formed. 

[0031] A closure object (8) consists of inorganic and the organic complex polymer into which a part of functional 
group of organic resin, such as an epoxy resin which has light transmission nature, silicone resin, polyester resin, and 
acrylic resin, or a metal alkoxide was embellished, and the organic resin monomer was introduced, and is formed by 
approaches, such as potting and injection molding. In order for the near-ultraviolet light of a semi-conductor light 
emitting device (4) to protect degradation of a closure object (8), an ultraviolet ray absorbent may be added on a 
closure object (8). 

[0032] After a light-scattering layer (13) carries out optimum dose mixing and pours ceramic powder, such as a 
silica, an alumina, and titanium oxide, into the cup section (3) by approaches, such as dispensing and PURIDIPPU, it 
is solidified and formed in the same ceramic-coating agent as the ceramic-coating agent used for the same organic 
resin as a closure object (8), or a fluorescence layer (10) on predetermined hardening conditions. In addition, since a 
light-scattering layer (13) receives the near-ultraviolet light from a semi-conductor light emitting device (4), it is 
desirable to choose a ceramic-coating agent as a component for preventing degradation of a light-scattering layer 
(13). 

[0033] A bonding wire (6 7) is a metal thin line which consists of gold, silver, aluminum, copper, etc. Adhesives (5) 
are the light transmission nature inorganic system adhesives which used as the start raw material the light 
transmission nature paste which mixed light transmission nature ceramic powder to the thermosetting conductive 
paste which consists of the 1 acidity-or—alkalinity epoxy resin which mixed very small foil, such as gold and silver, or 
the thermosetting organic resin which consists of a 1 acidity-or-alkalinity epoxy resin, the metal alkoxide, or the 
ultrafine particle-like metallic oxide. 

[0034] wiring of the pair containing the cup section (3) in which the semiconductor device (4) and the fluorescence 
layer (10) were formed the edge of a conductor (1 2) — the inside of a pot — holding — wiring of a pair — a 
closure object (8) is formed by the potting method make the perimeter of a conductor (1 2) fill up with and harden a 
transparent bisphenol system epoxy resin. Although an ultraviolet ray absorbent is not added by the closure object 
(8), you may add if needed. Table 1 shows many properties of a fluorescent substance (9). 



!0035] 
!Table 1] 
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4.15 


m& 


3 (Ba, Mg)0- 8Al,0,:Eu. Mg 
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Y,0,S:Eu 


6 2 4nm 


5. 1 



[0036] As the emission spectrum of the semi-conductor luminescence equipment of the gestalt of operation by this 
invention is shown in drawing 3 to the emission spectrum with very wide width of face having been generated with 
conventional semi-conductor luminescence equipment as shown in drawing 7 , acutance of the description is high 
with a very sharp peak. Since the emission spectrum of three-wave cold cathode fluorescence tubing shown in 
drawing 8 is resembled, the semi-conductor luminescence equipment by this invention can also be used for a 
transparency mold color liquid crystal display as a source of the white light replaced with three-wave cold cathode 
fluorescence tubing. Although a peak occurs to five different wavelength fields as shown in drawing 3 , as for the 
peak by the side of short wavelength, the transmitted light component from a semi-conductor light emitting device 
(4) is shown most, and other four peaks are luminescence of each fluorescent substance (9) shown in Table 1. 
Moreover, the small peak of red fluorescent substance (9) Y202 S:Eu is seen 700nm near wavelength. Although the 
transmitted light component from a semi-conductor light emitting device (4) is strongly irradiated as shown in 
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dr.3M0€..j3 flif the near-ultraviolet light from a semi-conductor light emitting device (4) is enough absorbed by 
optimizing each quality of the material and the amount of each of a fluorescence layer (10), or adding an ultraviolet 
ray absorbent on a closure object (8), the near-ultraviolet quantity of light can be decreased to the level which is 
satisfactory practically. Compared with the chromaticity distribution shown in drawing 10 of conventional semi- 
conductor luminescence equipment, as chromaticity distribution of the semi-conductor luminescence equipment by 
this invention is shown in drawing 4 , width of face with a rose is very narrow, and has the outstanding property. 
[0037] Although the specific gravity of the blue and the green fluorescent substance (9) which are used for the 
gestalt of this operation to the specific gravity 4.8-4.9 of the YAG:Ce system fluorescent substance used for 
conventional semi-conductor luminescence equipment is small, since the specific gravity of a red fluorescent 
substance (9) is large a little, the amount of sedimentation of a red fluorescent substance (9) is large compared with 
the amount of sedimentation of a YAG:Ce system fluorescent substance. As opposed to the conventional semi- 
conductor luminescence equipment which uses luminescence of a blue system semi-conductor light emitting device 
(4) also [ component / of semi-conductor luminescence equipment itself / a part for excitation Mitsunari of a 
fluorescent substance, and / luminescence ] with the semi-conductor luminescence equipment of this invention 
Since the near-ultraviolet light which excites a fluorescent substance (9) is hardly checked by looking by the 
observer, although its specific gravity of a red fluorescent substance (9) is larger than the specific gravity of a 
YAGrCe system fluorescent substance, the color tone of the synchrotron orbital radiation of the semi-conductor 
luminescence equipment by this invention is determined only of the luminescence component of a fluorescent 
substance (9). Therefore, compared with the former, the direction of the gestalt of operation by this invention is 
considered to become small whether you are Haruka with a chromaticity rose. 

[0038] Since the light of wavelength according to the energy gap which the semi-conductor which generally 
constitutes a semi-conductor light emitting device (4) has is emitted, unless the presentation of a semi-conductor 
light emitting device is changed, luminescence wavelength is unchangeable, but while the same semi-conductor light 
emitting device (4) is used for the semi-conductor luminescence equipment by this invention, the class of 
fluorescent substance (9) and the combination to be used can be changed, various color tones can create, and the 
application range is large high semi-conductor luminescence equipment of commodity value. 
[0039] Moreover, the gestalt of operation of the 2nd of the semi-conductor luminescence equipment by this 
invention is shown in drawing 2 . The fluorescence layer with which the semi-conductor luminescence equipment by 
the gestalt of the second operation covers the inside of the cup section (3) (10), The light-scattering layer which 
covers a semi-conductor light emitting device (4) and a fluorescence layer (10) (13), a semi-conductor light emitting 
device (4), a bonding wire (6 7), and wiring — it consists of the transparent closure object (8) which covers one 
edge, fluorescence layer (10), and light-scattering layer (13) of a conductor, and other configurations are the same 
as drawing 1 . 

[0040] in addition, although not illustrated especially, as a gestalt of others of the semi-conductor luminescence 
equipment by this invention wiring of a pair — a conductor (1 2) and wiring of a pair — with the cup section (3) 
gone across and prepared for the both sides of one edge of a conductor (1 2) The semi-conductor light emitting 
device which the first electrode prepared on the same flat surface and the second electrode pasted up on the cup 
section (3) through a metal bump or electroconductive glue (4), wiring of the fluorescence layer (10) which covers 
the inside of the cup section (3), or the perimeter of a semi-conductor light emitting device (4), a semi-conductor 
light emitting device (4) and a metal bump or electroconductive glue, and a pair — it can also constitute from a 
transparent closure object (8) which covers one edge and fluorescence layer (10) of a conductor (1 2). The semi- 
conductor luminescence equipment by this invention can also consist of so-called flip chip structures. 
[0041] Compared with conventional semi-conductor luminescence equipment, the semi-conductor luminescence 
equipment by this invention has the description which was excellent in the following. First, since the first description 
of the semi-conductor luminescence equipment by this invention mixes in a fluorescence layer (10) the fluorescent 
substance (9) of the varieties excited by the near-ultraviolet light of the semi-conductor light emitting device (4) to 
which an emission peak wavelength exists in a 365nm - 400nm wavelength field, it is that it can choose the 
fluorescent substance (9) corresponding to the property of a request of an emission spectrum etc. There are very 
few fluorescent substances which can generally be excited by the light, and the fluorescent substance which can be 
excited with short wavelength from a near-ultraviolet region is almost the case. It can excite by 400nm - 530nm 
which is the peak wavelength range of the semi-conductor light emitting device of a blue system used for the 
excitation light source of conventional semi-conductor luminescence equipment, and there is almost no practical 
fluorescent substance with little degradation in practice in addition to a YAG:Ce system fluorescent substance. 
[0042] The second description of the semi-conductor luminescence equipment by this invention is the point of using 
poly meta ROKISANGERU with high ultraviolet- rays resistance for the fluorescence layer (10) which encloses a 
fluorescent substance (9). With conventional semi-conductor luminescence equipment, since the resin used as 
coating containing a YAG:Ce system fluorescent substance will deteriorate if ultraviolet rays are received, it cannot 
use the semi-conductor light emitting device (4) which generates near-ultraviolet light 

[0043] The third description of the semi— conductor luminescence equipment by this invention is the point that the 
source of the white light which can express the skillful color which was excellent in color purity is realizable. In order 
to use a YAG:Ce system fluorescent substance with the very wide width of face of an emission spectrum, the 
conventional semi-conductor luminescence equipment with which color purity cannot express bad skillful color does 
not fit the application of a transparency mold color liquid crystal display. 

[0044] On the other hand, the same spectrum distribution as cold cathode fluorescence tubing is acquired, and the 
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serrfi-eonoVictor luminescence equipment by this invention can realize the source of the white light which can 
express the skillful color which was excellent in color purity, if a fluorescent substance (9) with a spectrum with 
sharp blue, green, and red is combined. 

[0045] The fourth description of the semi-conductor luminescence equipment by this invention is a point with tittle 
a color tone rose and color tone nonuniformity theoretically. Conventional semi-conductor luminescence equipment 
has the principle of operation which uses luminescence of a blue system semi-conductor light emitting device also 
[ component / of the excitation light of a YAG:Ce system fluorescent substance, and the synchrotron orbital 
radiation of conventional semi-conductor luminescence equipment itself / one ]. For this reason, even when the 
injection rate of coating and the concentration of the YAG:Ce system fluorescent substance under coating are 
slight, the color tone of rose **** and the synchrotron orbital radiation of conventional semi-conductor 
luminescence equipment is rose **** greatly. Moreover, conventional semi-conductor luminescence equipment has 
the large color tone nonuniformity of the synchrotron orbital radiation in each angle-of-beam-spread direction from 
a side face to a transverse plane, when a YAG:Ce system fluorescent substance with large specific gravity 
sediments within the cup section (3). 

[0046] With the semi— conductor luminescence equipment by this invention, since it is hardly checked by looking by 
the observer but the color tone of synchrotron orbital radiation is determined only of the luminescence component 
of a fluorescent substance (9) in order to excite a fluorescent substance (9) by near-ultraviolet light, even when the 
injection rate and concentration of a fluorescent substance (9) are uneven, it does not happen with [ of a color 
tone ] a rose. Moreover, similarly, even if sedimentation of a fluorescent substance (9) occurs within the cup section 
(3), the color tone nonuniformity of the synchrotron orbital radiation to each angle-of-beam-spread direction is not 
generated. Thus, the semi-conductor luminescence equipment by this invention can solve fundamentally many 
troubles which conventional semi-conductor luminescence equipment has, and more excellent semi-conductor 
luminescence equipment can be realized. 

[0047] Drawing 5 shows the gestalt of the third operation by this invention applied to the chip form light emitting 
diode equipment which uses an insulating substrate. The insulating substrate with which chip form light emitting 
diode equipment serves as a base with which the cup section (3) was formed in one principal plane (14), the first 
wiring mutually estranged and formed in the insulating substrate (14) — a conductor (1) and the second wiring — 
with a conductor (2) the first wiring — with the semi-conductor light emitting device (4) which fixed through 
adhesives (5) in the cup section (3) of a conductor (1) the anode electrode (4a) of a semi-conductor light emitting 
device (4), and the 1st wiring — with the first bonding wire (6) which connects a conductor (1) electrically the 
cathode electrode (4b) of a semi-conductor light emitting device (4), and the 2nd wiring — with the second bonding 
wire (7) which connects a conductor (2) electrically It fills up in the cup section (3). A semi-conductor light emitting 
device (4), an anode electrode (4a), The fluorescence layer which covers the edge of the bonding wire (6 7) 
connected to the cathode electrode (4b) and the anode electrode (4a), and the cathode electrode (4b) (10), It has 
the closure object (8) of the trapezoidal shape cross section which is formed in one principal plane of an insulating 
substrate (14), and covers the outside of a fluorescence layer (10). the 1st wiring — a conductor (1) and the 2nd 
wiring — one edge of a conductor (2) is arranged in the cup section (3). a semi-conductor light emitting device (4) - 
- the pars basilaris ossis occipitalis (3a) of the cup section (3) — the 1 st wiring — it fixes through adhesives (5) to 
a conductor (1). the 1st wiring — a conductor (1) and the 2nd wiring — each other-end section of a conductor (2) 
is prolonged in the side face of an insulating substrate (14), and the principal plane of another side, and is arranged 
at them. A fluorescence layer (10) does not project from the upper limit section (3b) of the cup section (3). After 
the light irradiated from a semi-conductor light emitting device (4) passes through the inside of a fluorescence layer 
(10), it is emitted to the exterior of the closure object (8) which covers a fluorescence layer (10). 
[0048] The light emitted from the semi-conductor light emitting device (4) reaches a fluorescence layer (10), 
wavelength conversion is carried out, different wavelength within a fluorescence layer (10) is mixed with a part for 
Mitsunari from the semi-conductor light emitting device (4) by which wavelength conversion is not carried out, and 
the part is emitted outside through a closure object (8). The binding material which prevents the crack of the light 
absorption matter which absorbs specific luminescence wavelength, the light-scattering matter (10b) scattered 
about in luminescence of a semi-conductor light emitting device (4), or a fluorescence layer (10) may be blended in 
a fluorescence layer (10). 

[0049] The predominance of semi-conductor luminescence equipment according to this invention at any 
aforementioned point is clear. It does not pass over the gestalt of said operation to instantiation, and this invention 
is not limited to these. For example, if each fluorescent substance (9) of the blue shown in Table 1, green, and red is 
used independently, the semi-conductor luminescence equipment which emits the light of blue, green, and red, 
respectively will be obtained. Moreover, if two or more sorts of fluorescent substances (9) are combined with a 
suitable compounding ratio, the semi-conductor luminescence equipment which emits the light of the neutral colors 
according to the compounding ratio will be obtained. 
[0050] 

[Effect of the Invention] As mentioned above, since it has the description which was [ light up / a color expression 
sharp / an emission spectrum / and skillful is possible, / compared with conventional semi-conductor luminescence 
equipment, / with / plurality is put in order with a chromaticity rose few and ] excellent the semi-conductor 
luminescence equipment by this invention is expected very much as the full-scale next-generation solid state light 
source replaced with the bulb type light source. 
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* MOT ICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the first semi-conductor luminescence equipment by this invention 
[Drawing 2] The sectional view by this invention showing the gestalt of the second operation 

[ Drawing 3] The graph which shows the emission spectrum of the semi-conductor luminescence equipment by this 
invention 

[Drawing 4] The graph which shows chromaticity distribution of the semi-conductor luminescence equipment by this 
invention 

[Drawing 5] The sectional view showing the gestalt of operation of the third of this invention applied to the chip 
mold semi-conductor light emitting device 

[Dr aw ing 6] The sectional view showing conventional semi-conductor luminescence equipment 
[ Drawing 7] The graph which shows the emission spectrum obtained from conventional semi-conductor 
luminescence equipment 

[ Drawing 8] The graph which shows the emission spectrum of three-wave cold cathode fluorescence tubing 
[Drawing 9] An example of the transparency spectrum of the color filter of a transparency mold color liquid crystal 
display 

[Rawing 10] An example of chromaticity distribution of conventional semi-conductor luminescence equipment 
[Drawing 1 1] The mimetic diagram of the sedimentation condition of the YAG:Ce system fluorescent substance of 
conventional semi-conductor luminescence equipment 
[Description of Notations] 

(1 2) .. wiring — conductor (3) .. the cup section (4) .. semi-conductor light emitting device (5) .. adhesives (6 7) .. 
bonding wire (8) .. closure object (9) fluorescent substance (10) .. fluorescence layer (11).. coating (12) a mold 
member and (13) „ optical diffusion layer, 
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fc«y, *»<D¥ss*M3fe«a6>6tt*a*«s^«ik 

«jST*WI=, fly 7* 
(9)fl)«»|:#feA0)¥!5**3te* : f(4)S®*U vft 

Q : Ce*^3fe^<9)Olfl5|E^V;<J)>SM»8eiIjfiSjfi^ 

?d ^ 7»(3)i=5iSfl)awaiiB%5iA Lao^sft l t □ 

- y -f "JO (1 1 ) ftTOdl * ft*. WKft 1 753 0> 1 ceflJS 
k«fcr%'h«mtt»y*fc '^79(3)i*)i:-Ji<D 
5»flB««B*mi3iXT5fl)I*ffiWiT**. ft7=* ft 

*<9)ll 5=-f ^VXRI17Urf v7»Bl*iWfc» 

ft. «^Ka±*kLT»w*o)fea/^-3&tfJ»*y 

ttto* Wilttfl6aLfca*<D»3teKa«,WTT*«iS0) 
*5i%»aT»*0)^Sf^58*»a%fflL^k. ftW^7 
o * 63* 3 < . q°p^ 65 IRT r $|BHI 65^ U 
Coo 1 o] ^«0>^S^»%iSai=f4 a d3SZ0)mH 

LfcU - -f V ?(1 OtiOMA ^bT Ml. 

en) =6ttjtfy *»8Bo)%a tfiwAflinii: ft y * » 

C O O 1 1 ] 13 1 1 11 YA6 : Ce^9t3te«(9) 0)5t»«nS 
€inra*0)¥S5*»*Kafl)SPdlUfB®TaB*» i*» 

9fc«W*tf. YftG: CeMa*ft(9)0sfi*ai1gl**fe* 

co>fc«, ag*o)¥»^S8*»a<D»»3fe*aB*i=«i: 
itT^k. &t*3teo)^u6^^«Ji^6^raife. * 
6. stfeo))fir^A.^ , Jv^«(J)feiPi^7 ; &«^r§ 

A 5 65± ? < tB o°o^^ ^ k ^ 

[OO 1 2] ? < S*0)¥»^le3fe»ai=slfia£y*aE3O)P-1 
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IIyag : c*^$t^(9)(J) : JBa5llii4A.S^u^ k, 
*(9)|zA«T*8»Jdll*&<tfy* yag: Ce&£3fc* 

Sfi^T** YAG: Ct*fi5fe*<9)0)5BJRXtt54Aa 

3trf*tt, -i5t)WZ*\\ti&i5wmMto\3azm!k\z& 

(11) OiiAfi&tf 3- V^<lO4 3 O)^3fe^(9)0)ifi 

<4)0)»*d!ail, Y»Q: C«*at3fe^(9)CDHiaS3teT»* 
¥ IS^M 3fe^S 7T- II* * <D ftt S I ft 1 r C fc r 

coo 1 33 st4i:. ?ae*o)¥»f»»3te«att. Tie 

12] 3-?<V0OD0>&ABRtf3-7<rV?(l1) 
[ 3] fcJffift»&£ffilzX*#ffifafcrtl&*O83tefe0)fe 

COO 14] tC?, aUMtfc X&a'O HUPf* 

*8 |=« U l*¥SM*»3felSB «a«T*Ck€BttkT 
Bl=, *PBWI4, atsftftffWlzMK. £MuP*tt 

#g*^a r * k =essi k r*. 

COO 1 5] 

c grass wi*r*fc«&<D«n *pgw::«fc*¥SM**5te 

2)<D-*fl>«9l=rajd*ftfcfc-j>79<3)k. fcv7» 

(3)i*ii=a* *Jhi^iEtt»*ci, 2)ir*^lim$s* 
5g^ : F(4)a)iaiIJizg:^e > ^^3fe.©(io)i:, 



- * 0)318 (10) k SteST >5£» it* 

wkSfcArn*. a*e do)ii. ¥S(*»3t**(4) 

^(4)a>l83fck*tt*sfi^fl)3feS«y*-faiU±o)*3fc 

it o) ess. afc* tt5fcJV(io)tt. *sn*ttvis£ 

*^(4)6>iD«^TM*^*fl)»3te^0h;Hl- # 
*^(4)fl)Xfi«^3feM3fee(iO)TsfifiK»T*Cfcll 

*y. tx*a)¥J»**3teKai=tt^ Esfea^sHi/tf 

»fti*ttlt. tfc ¥^*#**<4)d)y?!fc*3fcl=«J: 

y©s*ti4ttsift!iui<oa3fe»(9)»3fee(io)i=5BAr 

* (9) ssiKr 5 B*tt (9) 3fe« CIO) | = 

jfcjMJittttQSitf u ^ 5! □ * tr n 5/= «0v 

StSfcJi do) |z*ft fts**-t*T» o)« WfiMM tffa 
J:T** Jfcfc. fcfe* fife, #feo)^i--7tt*"<0 h 

ji/*»-3a**C9)«a*6t)-e*k. fe$«jsco«nfc 
M-3tei= <£ y a** o) «msb r^>/= ««m*i=» k«is 

StlT, a*f«9)0)583feJdi«fc^Ti!c»3fefl)fe.UI/)i« 

Coo 1 6] «XW0)Xffi0)^!iSTll. 
( 4) II , 3g ft tt ' J ^ A Aft* tfc¥ » T * t: 

-C?iS^3 6 5r>wr-4 0 0nrr,<Di£^$A^|g^r^>» ¥ 
(4) <D«!ffltt, A v73P(3)(Dl*Jffii=ai^6 

nfca*»<itoi=j:yt«**i*o>T, 
(4)^6«*y*ATO)*iia*e(io)saatfcf3L 

^ it 1* (8) SjJ y M -9 1 = £B * ft * ♦ 
COO 1 73 ¥IS*«3fe* J f(4)6><3M*r*3fek«t3fe 

Ji<io)izj:y»*3C»*ftfc*k*ffl6r5*a8Le(i 

3)6>*j y7»(3)i*i|zaiJ6ft*0)T, 3tHfe3Lig(l3)lZ 

^ v5»3jesad tfcawwiiBXii-fe^^ v9»**a 

jdfc*-£B7jm*s>K. aift(j)^jaju*«ty«ii*a 
a^A«7Jta4^K0) , ett»<j)-9*feMUr*«« 

;ixil«t U v 7 tf k S" <D V ilfT" 

COO 183 v03-y< V^Sflll, £JB*£ft#5 

tf^awui, a*o)»*R**KaTi»a**«*ac« 

« 3" - (D ABS * J: y Jtf - S ^ « A BKfb 

«i s na sr a)^ B5E* J: y jkii *a o ttsw to?w&mmt 
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• II 



coo 19] vmtm&mTMtt v7&M\zmzr 
*>&flB<fc yjsa*»*fbi4««»iiBi=3feaat4-fr5 hvO 
*«**yc«** »iu*(8)i* % assists «r*m« 

ttllBiRI* £«7 Jl a * V H 0) wss LT* 
J: I*. 

[0020] 

ivmvmtovmm jut, *M!izj:*¥mtH3MA 

-*J<DB2$&*3S*CU 2)k. -ttttKlftSftO, 2)fl)-* 

Q(l»l=JI!M»fcfcbv79C8) k, fty79(3)i*»|rtt 

MtSMtO, 2)CD-*CD^k£&l5T*^5 : <V?9 
-f V(6, 7)k, ^*K5fe*^(4)fl>aODI=ai^6 3hfc 

*<8, 7), RfilttftCf. 2)©-*0>awatfjfi3fe»(10) 

do) I*. ¥£&X&«?-(4) ft>i=> MM *Wifia^*i: 

t-tv on «Bfb *-efc»qa* * y * 5 p 4 9- >u «£ 
yjtf*. 

C0021] ¥2S*»5fe*?(4)|*. «3fefc!-3«S3 

J;y«rf*ft*. ¥***3fe*^(4)tt % sic a if 0)^3 
frStfiXtttf? y-f ni:'<J)t7$ *3»MLbl=. It: 

l nGaN, GaNtt fcOMfctf X*Mb6tll¥S*Ji%*T 
*3g*t:-0;g-fltf 3 6 5nm~4 0 OnaOififcJ-HPSf* 

JdU ¥UliMidlE*?U)dilBXdtl/h2)v79(8)i*ilZ 

[00233 afc5te(io)ii % w»«fe»?(4)A^M 
It *t>*i£fc*t3tei::j; ?Tnti±fc?ag*m&*?(4) 



[0024] ir^^'^^-T-fV^IJIi &ft7JlrZI 

h\ «uv5W, aaiwttaflWbifcttfcraai 
**i?tiTsei=ST*ai=J:-3r^JB»fb«B 

C0O25] ^JB7Jl/3*S»Ktt» fb*^M(0R)n f M: £ 

[0026] &%T)[,z\*VF*T}\,3-)\,K£<r)m% 
|IdSKL7j<k%S(DttftIk^5fiTUTjl^r^kTiECO 

Yb**?iSTJKi*«iw««£JEjE u*« 

M(0R)n*xH20-»M(0H)x(0R)n-x + xROH 
(-M-0H) + (H-0-hO ~* C-M-0-bO + H20 
(-M-0H) + (R-0-hO ~> (-M-0-M) +R0H 

Coo 2 7] _ti£©fix5lzj: y % $SM*lztt:£Jgfiafbtfc 
<D*U7tf£ U*tf> &*rJSJC£*?it*t*5k£Jg» 
fbteo* y 7 as»«iz«» L fcttfiB fc a o fcfctfo) v;i 

[0O28] <(U^3tfVl4. fb^^t-SiH2-NH-^S2fe 

misk Lfc«i«fb^r«y* s>9 pps'^vteuy 

tf V ^ * S» U Vtt k*5fi ^ ttSS ftl T ft IR L tz » « 0) V >l/ S 
COO 2 9] £IWd?tf&jBttfbfell. wittf^yu 

cD^jSjc*ct yj^^a^isiaiA^ «^ja»fb^rs y. 
^JB«fb»tf^atF?j<*, «£o)££S5.*£;siffir&j!fc 

* ^ ^ftD?J< IZct-s T^Jtf * tl fc £3 ft 5 nm 
-SOnmO&Jggafb^BJ^T^^. 3S^?WsJB(6fi 
f b ^ ^ T 7 } 1/ 3 - Jb tt if 0) I Z3 gfe * -e ?J< T L Til 

SiJkLTffll^CkftST^^ 
C0030] *P£^|zjt^»-a>¥^?g5fe$liS0)^3fe 

Zt\tzt) v7*C8)|Z?-f^^CV^ 7U5=-r 

y7ttk*<o*ai=J:^r;iAU S^lz^suTSSil 



9-5 



5. V?*iJ|Z#5?U*0^fc(9)£iI£U 

9(3)MI3(iffil, Mtt»i::tt8LT»tt£» 

SlZj^TJfc/i*^*, ¥B*Hft*?C4)a>&Mt* 
1 1 ct o T (8) ofcf b S ® <• /= ^ »it (K 8) I ZS5 ^ 

[0032] 3tettflJB(13)|* KiLi*(8)fc[5j-CD^«g 

?*ijki=i-a>-&5* u-^-f vcwjiz, v^)12, t 

U n v73PC3)|::?<r;i«cva. 7'Jy-fv7ttt© 
ttfc. 3fc& gL ) i ( i 3 ) 1 3 ¥ 3te ** ^ W ft 

3fe Sr.CPOJ tfl : Rit 

vASiEu 

C0036] ^3RO)¥«^3t3KJSTtt, l*]7|Z^TJ; 
SfeSBi k L TiKflSSfc 7 - MJtinMEttJn T * C k 

'»0)«*«5ff l=»felt*»(9) Y2028 : Eu<D'h?<£ tf- 2 

* <0ifc>fl3fcrti£ #3* < rs« jti* ds. »3feS (io) cj>## 
HRtfS-S^Sififb LX l***SftiKi>X?U£ttifcft(8)|= 

0)@1 0|Z;f>T#iJg£*;kttN5k* *^|Zct^¥^ 
COO 373 «*0>¥»*Sl3te8aiZlBL^ft*YAG: C 



iz tt«jtfw« k lt « * vC7 ^ - y •< v^»%atiiT 

*Cktf«U*. 

[0033] fflVy-fV09-f*(«i 7)tt % & T 7 

( 5) u 38 k" <m& o Lfc- » t* x 

ttx«^v«RBJ:Ujd«fA«n:tt*«ttlBI=5l£iiSI1S« 

coo 3 4] K *m&m*(4mv&&moo)t>wj&zti 

!/H*lia«L -M0)KttUI«(l, 2)0>flDI=3M<C 
t^7xy-^AX?K4S'fflllB*3£«LWb*-e^^ 
y-fV^i:^^ ttil:*Ce)tfSjEI»4l^« Wit* 

(8)iziis^$sn»^65^ua dtittt^ £bsiuc 

COO 35] 

C*1] 

4 4 5o 4, X 5 

& 1 4ju 3, a 

6 2 4tiii ~ 1 5. 1 

¥ »#5g 3fe« (S^ * 0)5€3fe JCg^ k I Z^ffl r £ ft * <D ¥»S 

*(9) siaa3r<£)5£*^3fett«S5*iz»k**Ais*^ttL* 

pgB^lzj: »»3fe «a o) <DfelW 65^3: * ti 

75 6Sfe*/i 3 -3 9 dr^fl) * < tt* k« 6 ti 
[00 38] -jmr¥»#»5N69RTU)tt. 

X^ckflST»ttL« *»MI=J:*¥»*Me*»a 
» 5fe* (9) (DfilUf k BE 6 ^ T « <? «fM T * 

SKaTR*. 

[0039] B32|=4:NWI=J:^W*«aW 
(10) k, ¥«*»3fe*^(4)fcai3fe»(lO)k*ttB[Ti> 

-ff(6, ?), Kttss^o)-*o>a«». astedoaj;* 
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* p % 



& 3L JS ( 1 3 ) i: S $ m t *i* W « it (8 ) <fc y y , to 
C0 0 4O) MlzGB^Lttt^. *£E1SI=J:£¥ 
(i, 2)t. -tt0)£l*mtO. 2)a)-:fco^*sa);B:fclz 

J8^V7Rtt»$*tt«*«. -ttOEitttftO. 2)a>- 

sii, ufcfc*7U';>7*^7ra£?ra/d;r*£fcfcr 
coo 4 1 ] ft#o>¥i£*«*£Si::]±K, *&m\z£ 

- 4 O Ona0)MfiMI=Mfc bf- ^SBS^WfiT* 1 ^!* 
»***^(4)(Da«^36l3J;yi8!i8a*5h**fiM0)ai 

& <D¥»3ftS3&*? <Tj tf - S 2B£tSIg)T ft* 4 O Onm~ 

Coo 4 2] *&W\z*%*mKn&&K<r>a=.o)n& 

ViJfc Lrttffl**i*«HIBIi«^$!l*aiJ*4:*ftT* 
COO 4 3] *^|:jt*¥^5g3fe3*IS<J)SSZO)1#» 

CO 0 4 4] *BQ|ZJ^¥W*B£Mfct 3r 

w * *& 65 fn * t\, \m<nfe ti tzm r» ft 1 # % r 
coo 45] «»Wl=J:*¥s$^»%»jSo>%eg0>^tt 

I* , JKIKp|=ftn "3 ?a £F feUI A 5 (A* Tft 



■3. co>fc«3-y-r v?<J);iA£&tf u-^-rv?* 

0)YA6 : Ce&M&&0)&jgtf:fir&>rfc;^O< k % 

[00 45] *P6wi=«¥a<***«ari*, 
*r, it** (9) axftrfa/s ur&it&^fepitfi*:*: 
SBto/^^sttasc&ttL^ ft'*72$C3) 

coo 47] [g)5ii, r£^t3a5^^ffir*^^7^is 

ffi 1= ft v7»(8) 65^jsS * t ^IMttSfJR (1 

o) set* c 1 v-% - ogewi ^ (2) t . » - cose &m . 

* CO <7)ft y 7S5 (3) |rm^5«J(5) LTSS * 
^^3fe*-?(4)fc, ¥^5fc^# : FC4)a)7 7 >'- K^ft 

^V?-f>C79-f^(6)k, ¥^»5g^#^(4)0)ftv- 
H (4b) i:^ 2 0>BS(ft»»(2) i: irfSJS T * 

»-(j)<fiV7 : -('V<;9-r-V(7)t, ft '^755(3) f*ili3£iS 

^ti¥^^3fe*T(4), ry-K^scte), ftv~K 
^^(4b)Bi^Ty- h~<iti(4aX ft V- h*^fii(4b)|z}S 

*«(io)fc % «»tt»IS(l4)©-^r(D*IBIz»jdi**lJi. 

^Miitri^ S51 fl)ie»i5»(o»£/ss2<j>se»»s 

fK2)o>-*fl>«»tt, ft v7iSP(3)i^|zieS*ti*^ ¥ 
S*?83fe**<4)ttfc v7»(3)0)«»(3Olzr* l (DSC 
lft^( i)|=«*»fl(5) «i> U TB* SS 1 ©ifitt 

1SS«5i( 14) ©#Jffi»tf fMoaflKagtf r B2dS ^ti *. 
^5feJS(l0)lift ';>7^C3)CD±Sfi2P(3b)a>6S&ai Ltt 

0 m % ski l fctiL ji c 1 o) « mi r *»it ^(8)0 

Coo 4 8] ¥l»M8**?C4)&^;IWafc^HW 
10) iris t co-SP tt^3t JSC 10) «*i6S 

ft> 0)3fe J5t : ^ t * ^ itf* (3) £ il L 
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* ( 1 0) tr> 0 =? y 0 £l»ik r S f S£rtt m ( 1 o) I z 

Coo ^9] Tfii£co^rtia>*Tfc, 
£*a?S @ (D «f£t£ 1^ 6 ft 1 T 35 itf 55 S£S§ 0)82 I J 

?mi>*\\ts f-tit**^ fife. sstfeosfesssT** 

[0050] 

ces oft&m #iaty! 3 
mm 



[13] *3i^|Z<££¥&tt8;fc^g^3fc;^C7 h 

[[§} 7 ] '&m CD¥ £#3g:fclftg ft>fef#6 ft *C 

CP83 ZMIftfcftS***)***'^ h ^«jf»r 

CP93 5r>S^fc7-&ia£^!8Efi>fc>7-7^S 

[Si 03 tf*<D¥^^fc£g<DfeJ£^<D-*J 
CS 1 1 3 ^3R(D¥^^^^Sa)YAG : Ce^lfi^ 

C^0)IK^3 
-rVC^-f*. (*)' 



(3)- • ft^m (a) - •¥ 

• (6, 7) • • tfV? 

(12)- • 



(10) ■ • 3t3fcJ^ (10 • • S-fr-fV?. 
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